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CLAIIVIS 



1. Method for purifying recorrabinant HCV single or specific oligomeric envelope 
proteins selected from the group consisting of El and/or E2 and/or E1/E2. 
characterized in that upon lysine the transformed host ceils to isolate the 

5 recombinantly expressed protein a disulphide bond cleavage or reduction step is 
carried out with a disulphide bona cleavage agent. 

2. Method according to claim 1, wlnerein said disulphide cleavage or reduction stec is 
carried out under partial cleavage or\reducing condiuons. 

10 3. Method according to claim 1 or 2, Wherein said disulphide bond cleavage agent is 
dithiothreitol (DTT), preferably in a conlpentration range of 0.1 to 50 mM, preferably 
0.1 to 20 mM, more preferably 0.5 to VO"a\M. 



15 



4. Method according to claim 1, wh^refn ^aid disulphide bond cleavage agent is a 
detergent. 

5. Method according to claim 4, wherein saic de/ergent is Empigen-B3, preferably a: 
a concentration of 1 to 10%, more pryfeferablwat a concentration of 3.5%. 



6. Method according to claim 1 or 2, wherein Said disulphide bond cleaving agent 
comprises a combination of a classical disulphidlp bond cleavage agent, such as DTT 
and a detergent, such as Empigen-3B. 

20 7. Method according to any of claims 1 to 5, furthW comprising the step of blocking 
disulphide bond reformation with an SH group blocking agent. 



8. Method according to claim 7, wherein said SH qro\p blocking agent is N- 
ethylmaleimide (NEM) or a derivative thereof. 



25 



9. Method according to claim 7. wherein said step of blocking the disulphide bond 
reformation is brought about by low pH conditions. 



10 
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10. Method according to any. of claims 1 :o 9. further characterized by at least the 

following steps: y- 

lysing recombinant 51 and;or E2 and/or Ei;E2 expressing host cells, 
possibly in the presence of an SH blocking agent such as N- 



15 



ethylmaleimide (r|EM), 

recovering said HCV envelope proteins by affinity purification such as 
by means of lectinVchrcmatography, such as lentil-iectin 
chromatography, olt by means of immunoaffinity using anti-E1 and/or 
anti-£2 specific monoclonal antibodies, 

reduction or cleavage of the disulfide bones with a disulphide bond 
cleaving agent, such as DTT, preferably also in the presence of an SH 
blocking agent, such \s NE:V1 or Biotin-NEM. and. 
recovering the reduced\E 1 and/or E2 and/or El "52 envelope proteins by 
gelfiltration and possibl^/fs^ by a subsequent Ni-IMAC 
chromatography and des^ttiTig step. 



11. Composition comprising esser/tialh 
oligomeric recombinant envelope Iprotein^ se 
and/or E2 and/or E1/E2, characterized as 
any of claims 1 to 1 0. 



itied recombinant HCV single or specific 
cted from the group consisting of E1 
g isolated by a method according to 



20 12. Composition according to claim 11, furtlner characterized in that said 

recombinant HCV envelope proteins are expressed from recombinant mammalian 
c6lls such as vaccinia. 

13. Composition according to claim 1 1, furtheA characterized in that said 
recombinant HCV envelope proteins are expressed from recombinant yeast cells. 

25 14. Composition according to claim 1 1, further aharacterized in that said 

recombinant HCV envelope proteins are the exprdssion product of at least one of the 
recombinant vectors according to any of claims Is to 24. 



30 



15. Recombinant vector comprising a vector sequerice. an appropriate prokaryotic. 
eukaryotic or viral promoter sequence followed by a nucleotide sequence allowing the 
expression of a single or specific oligomeric El and/or E2 and/or E1/E2 protein. 
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15. Recombinant vector acc(^rding to claim 15, with said nucleotide sequence beina 
characterized further in that it encodes a single HCV El protein starting in the region 
between amino acid positions 11 and 192 and ending in the region between amino 
acid positions 250 and 400, mWe particularly ending in the region between positions 
250 and 341, even more preferably ending in the region between position 290 and 
341. 



10 



17. Recombinant vector according to claim 15. with said nucleotide sequence being 
characterized further in that it enqpdes a single HCV El protein starting in the region 
between amino acid positions 1 1 7\and 1 92 and ending in the region between amino 
acid positions 263 and 400, more □articularly ending in the region between positions 
250 and 325. 



15 



18. Recombinant vector according toepYvOf claims 15 or 17, with said nucleotide 
sequence being characterized furthe/in thfat it encodes a single HCV El protein 
bearing a deletion of the first hydi^phoa/c domain between positions 264 to 293, 
plus or" minus 8 amino acids. 



20 



19. Recombinant vector according to claims 15, wAh said nucleotide sequence being 



characterized further in that i' 
between amino acid positions 



encodes a sirble/iCV E2 protein starting in the region 
290 and 406 irnd ending in the region between amino 
acid positions 600 and 820, rnore partiaiTarlyl starting in the region between 
positions 322 and 406, even more preferably starting in the region between position 
347 and 406 and most preferably starting in thj| region between positions 364 and 
406. 



25 



20. Recombinant vector according to claim 1 9, wim said nucleotide sequence being 
characterized further in that it ends at any of amino\acid positions 623, 650, 661, 
673, 710, 715, 720, 746 or 809. 



21. Recombinant vector according to any of claims 16\to 20, with said nucleotide 
sequence being characterized further in that a 5'-terminVl ATG codon and a 3'- 
terminal stop codon have been added to it. 



30 



22. Recombinant vector according to any of claims 16 to 21, with said nucleotide 
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sequence being characrerizs^ further in that a factor Xa cleavage site and;or 3 to 10, 
preferably 6, histidine codons\hav9 been added 3'-terminally to the coding region. 

23. Nucleic acid comprising arly of the sequences as represented in ScQ ID NO 3, 5, 
7, 9, 11, 13, 21, 23, 25, 27, ^9, 31, 35, 37, 39, 41, 43, 45, 47 and 49, or parts 
thereof. 

24. Recombinant vector carrying a recombinant nucleic acid according to claim 23. 

25. Recombinant vector according to any of claims 15 to 24, further characterized in 
that at least one of the glycosyiat\on sites present in said El or E2 protein has been 
removed at the nucleic acid level. 

26. A host cell transformed with at least one recombinant vector according to any of 
claims 15 to 26, wherein said vecror\comprises a nucleotide sequence encoding HCV 
El and/or E2 and/or E1/E2 protein as diefip^HlrlNany of claims 15 to 23 in addition to 
a regulatory sequence operable in saidjnost cell a|id capable of regulating expression 
of said HCV El and/or E2 and/or El/E^ orotein. 

27. A recombinant El and/or E2 and/or E ^E^rotein Expressed by a host cell 
according to claim 26. 

28. Method according to any of claims 1 to \0, f/irther characterized as comprising 
at least the following steps: 

growing a host cell as defined in claim iS transformed with a recombinant 
vector according to any of claims 15 to 25 in a suitable culture medium, 
causing expression of said vector sequen^ as defined in any of claims 1 6 to 
25 under suitable conditions, and, 

lysing said transformed host cells, preferalj|Y in the presence of an SH group 
blocking agent, such as N-ethylmaleimide (IVIEM), 

recovering said HCV envelope protein by afftnity purification by means of for 
instance lectin-chromatography or immunoafrinity chromatography using anti- 
El and/or anti-E2 specific monoclonal antibo^es, with said lectin being 
preferably lentil-iectin, followed by, 
incubation of the eluate of the previous step with a disuiphide bond cleavage 
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agent, such as D" preferably aiso .n the presence of an SH group blocking 
agent, such as IVJ5iVl\or Biotin-NEM, and. 

isolating the HCV single or specific oligcmeric El and/or £2 and;or El. -52 
. proteins by means of gelfiitration and pcss.biy also by means of an additional 
Ni---IMAC chromatography and desalting step. 

29. A composition comprising i least one of the following El and/or E2 peptides: 
El-31 (SEQ ID NO 56) spinning amino acids 181 to 200 of the Cora 'El VI 
region, 

E1-33 (SEQ ID NO 57) spanUg ammo acids 1S3 to 212 of the El region. 
El-35 (SEQ ID NO 53) spani^^ing amino acids 205 to 224 of the El V2 region 
(epitope B), 

E1-35A (SEQ ID NO 59) spanr\ing amino acids 20S to 227 of the El V2 
region (epitope B), 

IbEl (SEQ ID NO 53) spanning W.ino acids 192 to 228 of El regions {VI 
CI, and V2 regions (containing M^jpe B), 

E1-51 (SEQ ID NO 56) spanni JUno acids 301 to 320 of the El region. 
El -53 (SEQ ID NO 57) spann^^^^ acids 313 to 332 of the El C4 reg.on 
(epitope A), 
. E:-55 (SEQ ID NO 58) spanr 
Env 67 or E2-S7 (SEQ ID NO 
the E2 region (epitope A), 

Env 69 or E2-69 (SEQ ID NO 73) span^g amino acid positions 409 to 428 of 
the E2 region (epitope A), 

Env 23 or E2-23 (SEQ ID NO 86) spanni\g positions 533 to 602 of the E2 
region (epitope E), 

Env 25 or £2-25 (SEQ ID NO 87) spannin^positions 595 to 614 of the E2 
region (epitope E), 

Env 27 or £2-27 (SEQ ID NO 88) spanning ipsirions 607 to 626 of the E2 
region (epitope E), 

Env 17B or E2.17B (SEQ ID NO 83) spanning \o3inons 547 to 555 of the E2 
region (epitope D), 

Env 1 3B or £2-1 3B (SEQ ID NO 821 spanning positions 523 to 542 of the E2 
region (epitope C). 



k amWo acids 325 to 344 of the El region. 

2) spurning amino acid positions 397 to 41 5 of 
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30. A composition cornprising at least one of the following £2 conformational 
epitopes: \ *' 

epitope F recognizee! by monoclonal antibodies 15C8C1. 12D1 1F1, and 
aG10DlH9. 

epitope G recognizfed by monocional antibody 9G3E5, 
epitope H (or C) recognized by monoclonal antibodies 10D3C4 and 4H6B2. 
epitope I recognized oy monoclonal antibody 17F2C2. 

31. An El and/or E2 specific monoclonal antibody raised upon immunization with a 
composition according to any Af claims 11 to 14 or 29 to 30. 



10 32. An El and/or £2 specific monccfcnal antibody according to claim 31 for use as a 
medicament, more particularly fcr\ncorporation into an immunoassay kit for 
detecting the presence of HCV El d^r E2 antigen, for prognosis/monitoring of disease 
or for HCV therapy. 



15 



20 



25 



30 



33. Use of an El and/or E2 specific 
the preparation of an immunoassay^ 



preparation of a kit for prognosing; 
of a HCV medicament. 



nai antibody according to claim 31 for 
cting HCV El or E2 antigens, for the 
TipnMnng qft HCV disease or for the preparation 



34. Method for in vitro diagnosis of HC\/an\igen present in a biological sample, 
comprising at least the following step^ 



(i) 



(ii) 
(iii) 



(iv) 



contacting said biological sample with an El and/or E2 
specific monoclonal antibody according to claim 31, 
preferably in an immoibilized form under appropriate 
conditions which aiIo\A the formation of an immune 
complex, 

removing unbound components, 
incubating the immune ciompiexes formed with 
heterologous antibodies, Vvith said heterologous antibodies 
being conjugated to a detectable label under appropriate 
conditions, 

detecting the presence of said immune complexes visually 
or mechanically. 
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35. Kir for dererminiqg the presence of HCV antigens presenr m a biological sample, 
comprising; 



at least one El and/or E2 specific monoclonal antibody according to 
claim 31 Apreferabiy in an immobilized form on a solid substrate, 
a buffer o\ components necessary for producing the buffer enabling 
binding reaction between these antibdcdies and the HCV antigens 
present in said biological sample. 

a means for\detecting the immune complexes formed in the preceding 
binding reaction. 



36. A composition acco 
medicament. 



fine 



any of claims 11 to 14 or 29 to 30 for use as a 



37. A composition aocordli^g idariy of claims 11 to 14 or 29 to 30 for use as a 
vaccine for immunizinq/a mamrnpi. preferably humans, against HCV, comprising 
administrating an effective amouVit of said composition possibly accompanied by 
pharmaceutically acceptable adjuviants, to produce an immune response. 



38. Use of a composition according to any of claims 1 1 to 14 or 29 to 30. for the 
preparation of a vaccine for immunising a. mammal, preferably humans, against HCV. 
comprising administrating an effective amount of said composition possibly 
accompanied by pharmaceutically acopptabie adjuvants, to produce an immune 
response. 



39. Vaccine composition for immunzing a mammal, preferably humans, against HCV. 
comprising an effective amount of a composition according to any of claims 1 1 to 14 
or 29 to 30 possibly accompanied by phamaceutically acceptable adjuvants. 

40. A composition according to any of claims 1 1 to 14 or 29 to 30, for in vitro 
detection of HCV antibodies present in a bioPpgical sample. 

41. Use of a composition according to claims \l to 14 or 29 to 30, for the 
preparation of an immunoassay kit for detecting HCV antibodies present in a 
biological sample. 
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4-2. Method for in vitro diagnosis of HCV antibodies present in, a biological sample, 
comprising at least the folio wirfg steps: 

(i) \ contacting said biological sample with a composition 
according to any of claims 11 to 14 or 29 to 30. 
preferably in an immobilized form under appropriate 
conditions which allow the formation of an immune 
complex, 

(ii) \ removing unbound components. 

(iii) \ incubating the immune complexes formed with 
^heterologous antibodies, with said heterologous antibodies 

jeing conjugated lo a detectable label under appropriate 
jnditions. 

(iv) detecting the presence of said immune complexes visually 
or fTOechanically. 

43. Kit for determining the preseJjce of HCV antibodies present in a biological 
sample, comprising: 

at least one peptide ^ protein composition according to any of claims 
11 to 14 or 29 to 2p,\lpe\ablY in an immobilized form on a solid ■ 
substrate, 

fits r^tessary for producing the buffer enabling 
/een these proteins or peptides and the antibodies 
against HCV present in saio^biologicai sample, 

a means for detecting the imijnune complexes formed in the preceding 
binding reaction, 

44. Use of composition comprising El proteins according to any of claims 1 1 to 14. 
or parts thereof according to claim 29, more pamcularly HCV single El proteins or 
El peptides, for in vitro monitoring HCV disease or prognosing the response to 
treatment, particularly with interferon, of patients ^uffenng from HCV infection 
comprising: 

incubating a biological sample from a pVient with HCV infection with 
an El protein or a suitable part thereof under conditions allowing the 
formation of an immunological complex, 
removing unbound components. 



a buffer or compon 
binding reaction be 



i5^t 
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calculating the anti-£1 titers present tn said sample at the start of and 
during\^he course of treatment, 

monitoring the natural course of HCV disease, or prcgnosing the 
response^to treatment of said patient on the basis of the amount anti- 
El titers found in said sample at the start of treatment and/or during 
the course\of treatment. 

45. Kit for monitoring HCNAdisease or prognosing the response to treatment, 
particularly with interferon, of patients suffering from KCV infection comprising: 

at least one El\protein or El peptide, more particularly an El protein or 
El peptide accoVding to any of claims 1 1 to 14 or 29, 
a buffer or components necessary for producing the buffer enabling the 
binding reaction batween these proteins or peptides and the anti-£1 
antibodies present iJa a biological sample. 

means for detecting ^fie immune complexes formed in the preceding 
binding reaction, 

possibly also an autofn^Tjbd scanning and interpretation devici for 
inferring a decrease of ^ti-£1 titers during the progression of 
treatment. 

45. A serotyping assay for detecting one or more serological types of HCV present in 
a biological sample, more parcicuicfiy for d^ecting antibodies of the different types 
of HCV to be detected combined in one assay format, comprising at least the 
following steps : 

(i) contacting the biological sampleVto be analyzed for the presence of 
HCV antibodies of one or more serological* types, with at least one of 
the El and/or E2 and/or E1/E2 proVein compositions according to any 
of claims 11 to 14 or at least one af the El or E2 peptide compositions 
according to claim 29, preferentially\in an immobilized form under 
appropriate conditions which allow tl\e formation of an immune 
complex, 

(ii) removing unbound components, 

(iii) incubating the immune complexes formj^d with heterologous 
antibodies, with said heterologous antibodies being conjugated to a 
detectable label under appropnate conditions. 
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detecting the presence of Mid immune complexes v/isually or 
mechanically (e.g. by means of densitometry, fluonmetry, coicrimetry; 
and inferring the presence of\one or more HCV serological types 
present from the observed birrjding pattern. 



10 
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47. Kit for serotyping one or more serological types of HCV present in a biological 
sample, more particularly for detecting the anjcibodies to these serological rypes of 
HCV comprising: 

at least one El and/or £2 and/or\El/E2 protein acccording to any of 
claims 1 1 to 14 or El or E2 peptide according to claim 29, 
a buffer or components necessarj/foi/producing the buffer enabling the 
binding reaction between thescyprai^^ or peptides and the anti-El 
antibodies present in a biolcgipl/s^pl^ 

means for detecting the immy6r;re coj)[fplexes formed in the preceding 
binding reaction, 

possibly also an automated scanning aVid interpretation device for 
detecting the presence of one or more serological types present from 
the observed binding pattern. 



48. A peptide or protein composition according to any\of claims 11 to 14 or 29, 
for immobilization on a solid substrate and incorporation into a reversed phase 
20 hybridization assay, preferably for immobilization as parallelVmes onto a solid support 
such as a membrane strip, for determining the presence or t\e genotype of HCV 
according to a method of any of claims 42 or 46. 
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